The rotational spectrum of n C lx O has been measured up to 1 THz. The lowest rotational transitions of 1l s O (J = 2 *-1 to J = 6 *-5) have been measured by saturation-dip spectroscopy with an experimental accuracy of 2 kHz. These five low J rotational transitions cover the frequency range between 209 and 628 GHz. The narrow linewidths of about 20 kHz of the saturation dips allowed to resolve the two main hyperfine components. The splitting is caused by coupling of the 1 C nuclear spin with the rotation of the molecule. The appropriate coupling constant C/(' C O) is 33.90(81) kHz.
Introduction
Astrophysically, CO is an ubiquitous molecule in the interstellar medium and plays an important role in astrophysical observations. It is used as a tracer molecule for studying planetary atmospheres and the structure of individual interstellar molecular clouds in our Galaxy. The interstellar lines of the rare isotopomers are often optically thin and are therefore more reliable tracers for column density determinations of molecular clouds. It is therefore important to provide precise laboratory transition frequencies to support astrophysical investigations.
In contrast to the main isotopomer of carbon monoxide 12 C 16 0, [1, 2] , only a few publications of laboratory measurements have been reported in literature for l3 C l8 0. Sub-Doppler measurements on CO were presented in 1997 by Winnewisser et al. [2] 
Experimental Details
Detailed descriptions of the experimental setup of the Cologne THz spectrometer can be found in [6] . Briefly, the main components consist of the stabilized radiation sources (High power backward wave oscillators (BWOs) from ISTOK, Russia; reference synthesizer KVARZ, Russia), the absorption cell, and the InSb hot electron bolometer (QMC, UK). The BWOs used for these measurements operate in the frequency range from 200 to 1000 GHz. The BWO radiation is carefully focused through a 3.5 m absorption cell with a diameter of 10 cm. The windows of the cell and the lenses are made of high density Polyethylen (HDPE), which offers a lower absorption coefficient than PTFE [7] . In the case of the sub-Doppler measurements, the sample pressure in the absorption cell was maintained near 3 pbar. We used a 99% enriched 13 C sample. The l8 0 content was not specified, but it may also have been slightly enriched due to the ,3 C enrichment process.
Results
In Table 1 the frequencies of the newly measured transitions of l3 C 18 0 are summarized together with the transition frequency of the J = 1 0 line measured by Winnewisser et al. [6] . The line center frequencies were derived from the measured data points by fitting them to a parabolic function. The present Lamb dip measurements are reliable to about 2 kHz. The Doppler-limited measurements can be trusted to 5 kHz.
0932-0784 / 00 / 0300-455 $ 06.00 © Verlag der Zeitschrift für Naturforschung, Tübingen • www.znaturforsch.com The achievable accuracy for unblended, fully resolved Lamb dip measurements in the sub-millimeter wave region recorded with a good signal to noise ratio is estimated to be around 500 Hz [2] , However, the present accuracies are estimated to be about 2 kHz, i.e. somewhat lower than the achievable 500 Hz. The reason is twofold: (i) the components of the hyperfine structure are slightly overlapping and (ii) the signal-to-noise ratio of the 1 ? C 18 0 measurements is limited. In a series of figures we present some of the recorded Lamb dip spectra. This is the highest frequency Lamb dip spectrum obtained in this study.
The 13 newly measured rotational transitions (Table 1)  of 13 C ,8 0 were subjected to a least squares fit, in which each line was weighted proportionally to the inverse square of its assigned experimental uncertainty. For unresolved hyperfine splittings, the calculated frequencies were determined in the fit by using intensity-weighted averages of the individual hyperfine-components. The o of the fit is 4 kHz. In Table 2 we give a summary of the newly determined two constants B 0 and D 0 together with the nuclear spin-rotation constant C/( 13 C 18 0). The ratio C / ( 13 C)/ß 0 (' 3 C) of the isotopomers 13 C I8 0 and 13 C 16 0 [3] agrees within less than 1 cr and is therefore an excellent measure of the internal consistency of the data. Table 3 lists the frequency predictions up to 4.1 THz based on our newly determined constants.
471 kHz whereas the linewidths of the hyperfine components are about 21 kHz, just allowing to resolve the two main hyperfine components. The hyperfine components are separated by 34 kHz. The third hf-component was to weak for detection.
The J = 6*-5 transition of 628 GHz (Fig. 2) , where the two strongest hyperfine components have a separation of only 36.6 kHz, is recorded with similar accuracy.
